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(54) Contactless rotation angle sensor

(57)  There s provided a rotation angle sensor which
does not require resin and an O ring for sealing and is
applicable to such a structure that a rotating body to be
detected passes through a center portion. A waterproof
surface on the main body side 39 positioned at the inner
periphery of the circuit-board arrangement portion 27 and
rising toward the cover 17 is circumferentially provided
at the inner periphery of the housing main body 15, the
waterproof surface on the main body side 39 opposes
the outer periphery of the detection shank 3 through a
space across from the upper to the lower portion of the
housing main body 15, a waterproof surface on the cover
side 43 disposed opposite to the upper inner periphery
of the waterproof surface on the main body side 39 is
circumferentially provided at the lower surface of the cov-
er 17 and a ditch D passing between the upper and the
lower portion of the housing 5 is formed of the space
between the detection shank 3 and the housing 5 and
between the detection shank 3 and the waterproof sur-
face on the main body side 39.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The present invention relates to a contactless
rotation angle sensor serving to detect the rotation angle
of various apparatus or the rotation amount of a rotating
body to be detected moving with a gearshift operation of
an automatic transmission.

Description of the Related Art

[0002] There has been known a contactless rotation
angle sensor described in Japanese Patent Application
Laid-Open No. 2003-269992 as a conventional one. The
structure of the contactless rotation angle sensor is such
that the inside of a case is separated into two spaces by
a partition to store a rotation mechanism section in the
one space and an electric circuit section in the other. The
one space of the case storing the electric circuit section
is closed by a second lid and a space between the case
and the second lid is sealed with a small amount of resin
and an O ring.

[0003] For this reason, the electric circuit section
stored in the other space of the case can be sealed by
the second lid and the O ring.

[0004] Such a structure, however, has a problem in
that water is prone to be accumulated in the one space
of the case storing the rotation mechanism section and
the accumulated water evaporates to expose the electric
circuit section to moisture, degrading durability and a de-
tecting accuracy. The structure has another problem in
that it requires sealing resin and an O ring and cannot
be applied to such a structure that a detected rotating
body passes through the center of the case.

[0005] Japanese Patent Application Laid-Open No.
2003-269992
[0006] There have be solved such problems that water

is prone to be accumulated in the one space of the case
storing the rotation mechanism section to degrade dura-
bility and a detecting accuracy, and the structure requires
sealing resin and an O ring and cannot be applied to such
a structure that a rotating body to be detected passes
through the center.

SUMMARY OF THE INVENTION

[0007] According to the present invention, a contact-
less rotation angle sensor has a structure that hardly ac-
cumulates water inside to maintain durability and a de-
tecting accuracy, does not require resin and an O ring
for sealing and is applicable to such a structure that a
rotating body to be detected passes through a center
portion. For this reason, the contactless rotation angle
sensor according to the present invention is character-
ized by including: a detection shank which is provided

15

20

25

30

35

40

45

50

55

with a magnetism generation body at its outer periphery,
coupled to a rotating body to be detected and integrally
rotates therewith; and a housing which is formed of an
insulating housing main body concentrically arranged
around the detection shank and a cover for covering the
upper portion of the housing main body and serves as a
fixing side with a space left between the housing and
detection shank; the contactless rotation angle sensor
storing a circuit board at a circuit-board arrangement por-
tion formed at the upper portion of the housing main body
and covered with the cover and holding in the housing
main body a detection body detecting a magnetism gen-
eration body in a contactless manner and outputting a
detected signal to the circuit board, wherein a water proof
surface on the main body side positioned at the inner
periphery of the circuit-board arrangement portion and
rising toward the cover is circumferentially provided at
the inner periphery of the housing main body, the water-
proof surface on the main body side opposes the outer
periphery of the detection shank through a space across
from the upper to the lower portion of the housing main
body, a waterproof surface on the cover side disposed
opposite to the upper inner periphery of the waterproof
surface on the main body side is circumferentially pro-
vided at the lower surface of the cover and a ditch passing
between the upper and the lower portion of the housing
is formed of the space between the detection shank and
the housing and between the detection shank and the
waterproof surface on the main body side.

[0008] According to the present invention, a contact-
less rotation angle sensor includes: a detection shank
which is provided with a magnetism generation body at
its outer periphery, coupled to a rotating body to be de-
tected and integrally rotates therewith; and a housing
which is formed of an insulating housing main body con-
centrically arranged around the detection shank and a
cover for covering the upper portion of the housing main
body and serves as a fixing side with a space left between
the housing and detection shank; the contactless rotation
angle sensor storing a circuit board at a circuit-board ar-
rangement portion formed at the upper portion of the
housing main body and covered with the cover and hold-
ing in the housing main body a detection body detecting
a magnetism generation body in a contactless manner
and outputting a detected signal to the circuit board,
wherein a waterproof surface on the main body side po-
sitioned at the inner periphery of the circuit-board ar-
rangement portion and rising toward the cover is circum-
ferentially provided at the inner periphery of the housing
main body, the waterproof surface on the main body side
opposes the outer periphery of the detection shank
through a space across from the upper to the lower por-
tion of the housing main body, a waterproof surface on
the cover side disposed opposite to the upper inner pe-
riphery of the waterproof surface on the main body side
is circumferentially provided at the lower surface of the
cover and a ditch passing between the upper and the
lower portion of the housing is formed of the space be-
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tween the detection shank and the housing and between
the detection shank and the waterproof surface on the
main body side.

[0009] The waterproof surface on the main body side
and the waterproof surface on the cover side disposed
opposite to each other prevent water entering the space
between the detection shank and the cover from reaching
the circuit-board arrangement portion of the circuit board
and the water entering the space passes along the ditch
passing between the upper and the lower portion of the
housing and is drained off, which enables water to be
hardly accumulated inside.

[0010] The contactless rotation angle sensor does not
require resin and an O ring for sealing and is applicable
to such a structure that a rotating body to be detected
passes through the center portion of the housing.
[0011] The waterproof surface on the main body side
is disposed opposite to the waterproof surface on the
cover side to realize the contactless rotation angle sensor
which has a structure that hardly accumulates water in-
side to maintain durability and a detecting accuracy, does
not require resin and an O ring for sealing and is appli-
cable to such a structure that a rotating body to be de-
tected passes through a center portion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0012]

FIG. 1 is an exploded perspective view of a contact-
less rotation angle sensor (first embodiment);

FIG. 2 is a bottom view of the contactless rotation
angle sensor (first embodiment);

FIG. 3 is a schematic half cross section of the con-
tactless rotation angle sensor (first embodiment);
FIG. 4 is an expanded cross section illustrating prin-
cipal elements in the vicinity of a ditch (first embod-
iment);

FIG. 5 is a schematic half cross section of a contact-
less rotation angle sensor (second embodiment);
FIG. 6 is an expanded cross section illustrating prin-
cipal elements in the vicinity of the ditch (second em-
bodiment); and

FIG. 7 is an expanded cross section illustrating prin-
cipal elements in the vicinity of the ditch (second em-
bodiment).

[Description of Symbols]
[0013]

1 & 1A Contactless rotation angle sensor

3 Detection shank

5 Housing

9 Large-diameter portion (outer periphery of the de-
tection shank) 11 Magnet (magnetism generation
body)

13 Rotating body to be detected
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15 & 15A Housing main body

17 Cover

19 Magnetoelectric transducer

21 Fixing side

27 Circuit-board arrangement portion

26 & 48 Circulation port

29 Circuit board

39 & 39A Waterproof surface on the main body side
43 Waterproof surface on the cover side

D Ditch

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[First Embodiment]

[0014] FIG. is an exploded perspective view of a con-
tactless rotation angle sensor according to a first embod-
iment of the present invention. FIG. 2 is a top view of the
contactless rotation angle sensor. FIG. 3 is a schematic
half cross section of the contactless rotation angle sen-
sor. FIG. 4 is an expanded cross section illustrating prin-
cipal elements in the vicinity of a ditch.

[0015] As illustrated in FIGS. 1 to 3, a contactless ro-
tation angle sensor 1 serves to detect the rotation amount
of a rotating body to be detected moving with a gearshift
operation of an automatic transmission of an automobile
and includes a detection shank 3 and a housing 5.
[0016] The detection shank 3 is formed in a hollow
shape and has a fitting long hole 7 with two parallel faces
at a shaft center portion and a large-diameter portion 9
at a middle peripheral portion thereof. A magnet 11 as a
magnetism generation body is attached to the large-di-
ameter portion 9. The large-diameter portion 9 is formed
such that the outer peripheral surface 9a thereof below
the magnet 11 is smaller in diameter than the peripheral
surface 11a of the magnet 11 and the peripheral surface
9b thereof above the magnet 11 is equal in diameter to
the peripheral surface 11a of the magnet 11.

[0017] The magnet 11 uses a plastic magnet formed
of resin and metal powder to prevent rust. The magnet
11 is fitted into the large-diameter portion 9 by pressure,
adhesion and integral molding. The fitting hole 7 is cou-
pled to a rotating body to be detected 13 rotating accord-
ing to the gear shifting amount of the automatic trans-
mission. The detection shank 3 rotates integrally with the
rotating body to be detected 13.

[0018] The housing 5 is disposed concentrically
around the detection shank 3 and formed of a housing
main body 15 and a cover 17.

[0019] The housing main body 15 is formed of resin
and insulated. A magnetoelectric transducer 19 such as
Hall element and Hall IC as a detection body is fixed to
the housing main body 15. The magnetoelectric trans-
ducer 19 detects the magnet 11 in a contactless manner,
converts magnetic force into electric force such as volt-
age and outputs it to a circuit board 29.

[0020] The housing main body 15 is fixed to and sup-
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ported by a fixing side 21 and provided with a projection
23, which is fitted into the fixing side 21 and performs
detent and a relative positioning with the rotating body
to be detected 13, on the bottom face thereof. Inciden-
tally, the fixing side 21 is a supporting portion for a sensor
on the side of a car body, a supporting portion for a man-
ual shaft, a supporting portion for a circuit board and a
connector and formed of die casting, for example.
[0021] The inner periphery of bottom portion of the
housing main body 15 has a flange 25 opposing the lower
side of the large-diameter portion 9 of the detection shank
3 through a space 24. A space is created between the
flange portion 25 and the outer periphery of the detection
shank 3 and serves as a circulation port 26 capable of
circulating such fluid as water and pollutant gas. The cir-
culation port 26 communicates with space 24.

[0022] A circuit-board arrangement portion 27 in a re-
cess shape is circumferentially formed on the upper por-
tion of the housing main body 15 and the circuit board
29 is attached to the circuit-board arrangement portion
27. The magnetoelectric transducer 19 is conductively
connected to the circuit board 29. An external terminal
31 conductively connected to the circuit board 29 is pro-
vided on the outside of the housing main body 15 and
can be connected to external apparatus.

[0023] A fitting holding wall portion 33 is provided on
the upper portion of the housing main body 15. A fitting
stepped portion 35 for holding the cover 17 is formed on
the external portion of the fitting holding wall portion 33.
[0024] As illustrated in FIGS. 3 and 4, a waterproof
wall 37 is positioned on the inner periphery side of the
circuit-board arrangement portion 27 and circumferen-
tially provided thereon. The waterproof wall 37 is inte-
grally formed with the housing main body 15 and rises
toward the cover 17.

[0025] The inner periphery of the housing main body
15 and the waterproof wall 37 is a continuously circum-
ferential waterproof surface on the main body side 39.
Around the inner periphery of the waterproof wall 37, the
waterproof surface on the main body side 39 is positioned
on the inner periphery side of the circuit-board arrange-
ment portion 27 of the circuit board 29 and rises toward
the cover 17. Around the inner periphery of the housing
main body 15, the waterproof surface on the main body
side 39 opposes the large-diameter portion 9 being the
outer periphery of the detection shank 3 through a space,
extends from the upper to the lower portion of the housing
main body 15 and reaches the flange portion 25.
[0026] In the present embodiment, the cover 17 is
formed of resin, insulated and attached to the housing
main body 15 to cover the upper side of the circuit-board
arrangement portion 27. Afitting wall portion 40 is formed
around the outer periphery of the cover 17 and fitted to
the outside of the fitting holding wall portion 33 of the
housing main body 15. The fitting wall portion 40 is
caused to abut on the stepped portion 35. The outer pe-
riphery of the cover 17 is flush with that of the housing
main body 15. A space between the fitting holding wall
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portion 33 and the fitting wall portion 40 can be hermet-
ically fixed by adhesion and deposition.

[0027] Adownwardditch41iscircumferentially formed
on the lower face of the middle portion in the radial di-
rection of the cover 17. The waterproof wall 37 is fitted
into and disposed at the ditch 41. A waterproof surface
on the cover side 43 toward the outside in the radial di-
rection is circumferentially formed in the ditch and op-
poses the upperinner periphery of the waterproof surface
on the main body side 39.

[0028] An inner periphery portion 45 of the cover 17
symmetrically opposes the flange portion 25 over the
large-diameter portion 9 of the detection shank 3 through
a space 47.

[0029] A space is created between the inner periphery
portion 45 of the cover 17 and the outer peripheral of the
detection shank 3 and serves as a circulation port 48
capable of circulating such fluid as water and pollutant
gas. The circulation port 48 communicates with the space
47.

[0030] The dimension in the radial direction of the cir-
culation port48is setto be larger than the space between
the waterproof surface on the main body side 39 and the
waterproof surface on the cover side 43. The dimension
in the radial direction of the circulation port 26 and the
dimension between the large-diameter portion 9 of the
detection shank 3 and the waterproof surface on the main
body side 39 are also set to be larger than the space
between the waterproof surface on the main body side
39 and the waterproof surface on the cover side 43.
[0031] Thus, aditch D passing between the upper and
the lower portion of the housing 5 is formed of the circu-
lation ports 48 and 26 being the space between the de-
tection shank 3 and the housing 5, the spaces 47 and 24
and the space between the large-diameter portion 9 of
the detection shank 3 and the waterproof surface on the
main body side 39.

[0032] Incidentally, in the present embodiment, al-
though the circulation ports 48 and 26 use the spaces
between the cover 17 and the detection shank 3 and
between the flange portion 25 of the housing main body
15 and the detection shank 3 respectively, a special cir-
culation port different from the foregoing spaces in shape
and size may be provided.

[Detection of Rotation Angle]

[0033] The rotation of the rotating body to be detected
13 according to the gearshift operation of an automatic
transmission integrally rotates the detection shank 3. The
rotation causes the magnet 11 to relatively rotate with
respect to the magnetoelectric transducer 19 to vary volt-
age converted by the magnetoelectric transducer 19.
[0034] Variation in the voltage is outputted to a circuit
board 29 and a gear shift position of an automatic trans-
mission is detected by detecting a rotation angle.
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[Waterproof]

[0035] The contactless rotation angle sensor 1 accord-
ing to the present embodiment of the present invention
includes the ditch D which is formed as described above
and passes between the upper and the lower portion of
the housing 5.

[0036] Asindicated by arrowsin FIGS. 3 and 4, if water
enters the circulation port 48 between the detection
shank 3 and the cover 17, the water reaches the space
47 of the ditch D. The water reaching the space 47 moves
to the outer peripheral side of the large-diameter portion
9.

[0037] On the outer peripheral side of the large-diam-
eter portion 9, the waterproof surface on the main body
side 39 is disposed opposite and close to the waterproof
surface on the cover side 43 at the upper portion of the
space 47 to prevent the water from reaching from the
outer peripheral side of the large-diameter portion 9 to
the circuit-board arrangement portion 27.

[0038] For this reason, the water reaching the outer
peripheral side of the large-diameter portion 9 flows
downward between the large-diameter portion 9 of the
detection shank 3 and the waterproof surface on the main
body side 39 along the waterproof surface on the main
body side 39 and reaches the upper portion of the flange
portion 25.

[0039] In this case, the distance between the outer pe-
ripheral surface 9a below the magnet 11 in the large-
diameter portion 9 and the waterproof surface on the
main body side 39 is larger than the distance between
the magnet 11 and the waterproof surface on the main
body side 39, decreasing a ditch resistance and accel-
erating the fall of the water.

[0040] The water reaching the upper potion of the
flange portion 25 passes along the space 24 between
the flange portion 25 and the large-diameter portion 9
and is drained from the circulation port 26 between the
detection shank 3 and the flange portion 25 on the lower
portion of the housing main body 15, as indicated by the
arrow.

[0041] Thus, the water entering the housing 5 can be
drained outside through the ditch D passing between the
upper and the lower portion of the housing 5.

[0042] In particular, the dimensions in the radial direc-
tion of the circulation ports 48 and 26 and the dimension
between the large-diameter portion 9 of the detection
shank 3 and the waterproof surface on the main body
side 39 are set to be larger than the space between the
waterproof surface on the main body side 39 and the
waterproof surface on the cover side 43, so that the ditch
resistance of the circulation ports 48 and 26 and the ditch
resistance between the large-diameter portion 9 of the
detection shank 3 and the waterproof surface on the main
body side 39 are smaller than a ditch resistance between
the waterproof surface on the main body side 39 and the
waterproof surface on the cover side 43, thereby surely
draining the water entering and suppressing the water
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from moving to the circuit board 29.

[0043] Even if the water enter the circulation port 26,
it is drained with elapse of time.

[0044] Even if pollutant gas enters the space between
the detection shank 3 and the housing 5 through the cir-
culation ports 48 and 26, it is drained outside in the same
manner.

[Effect of First Embodiment]

[0045] According to the firstembodiment of the present
invention, a contactless rotation angle sensor includes:
a detection shank 3 which is provided with a magnet 11
as a magnetism generation body at its outer periphery,
coupledtoarotating body to be detected 13 and integrally
rotates therewith; and a housing 5 which is formed of an
insulating housing main body 15 concentrically arranged
around the detection shank 3 and a cover 17 for covering
the upper portion of the housing main body 15 and serves
as a fixing side with a space left between the housing
and detection shank 3; the contactless rotation angle
sensor storing a circuit board 29 at a circuit-board ar-
rangement portion 27 formed at the upper portion of the
housing main body 15 and covered with the cover 17 and
holding in the housing main body 15 a magnetoelectric
transducer 19 as a detection body detecting the magnet
11 in a contactless manner and outputting a detected
signal to the circuit board 29, wherein a waterproof sur-
face on the main body side 39 positioned at the inner
periphery of the circuit-board arrangement portion 27 and
rising toward the cover 17 is circumferentially provided
at the inner periphery of the housing main body 15, the
waterproof surface on the main body side 39 opposes
the outer periphery of the detection shank 3 through a
space across from the upper to the lower portion of the
housing main body 15, a waterproof surface on the cover
side 43 disposed opposite to the upper inner periphery
of the waterproof surface on the main body side 39 is
circumferentially provided at the lower surface of the cov-
er 17 and a ditch D passing between the upper and the
lower portion of the housing 5 is formed of the space
between the detection shank 3 and the housing 5 and
between the detection shank 3 and the waterproof sur-
face on the main body side 39.

[0046] Accordingly, the waterproof surface onthe main
body side 39 and the waterproof surface on the cover
side 43 disposed opposite to each other preventthe water
entering the space between the detection shank 3 and
the cover 17 from reaching the circuit-board arrangement
portion 27 of the circuit board 29 and the water entering
the space passes along the ditch D passing between the
upper and the lower portion of the housing 5 and is
drained off.

[0047] For this reason, the water entering the space
between the detection shank 3 and the housing 5is hardly
accumulated to suppress the circuit board 29 from being
soaked in the water and exposed to moisture due to the
evaporation of the water and to pollutant gas. Thus, the
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circuit board 29 is suppressed from being oxidized and
deteriorated, thereby maintaining a detection accuracy
and increasing durability.

[0048] As described above, the water entering the
space hardly remains between the detection shank 3 and
the housing 5, and dew hardly condenses inside even if
the circuit board 29 is heated to cause difference in tem-
perature. Also, in this respect, the circuit board 29 is sup-
pressed from being oxidized and deteriorated, thereby
maintaining a detection accuracy and increasing dura-
bility.

[0049] Furthermore, the rotation angle sensor accord-
ing to the first embodiment does not require resin and an
O ring for sealing and is applicable to such a structure
that the rotating body to be detected 13 passes through
the center of the housing 5.

[0050] The rotation angle sensor has such a contact-
less structure that a slidingly contacting seal member
such as an Oringis not interposed between the detection
shank 3 and the housing 5, preventing the detection
shank 3 from being mechanically worn to reduce a rota-
tion working torque and improve accuracy in the detec-
tion of a rotation angle.

[0051] The waterproof surface on the main body side
39 is formed across the inner periphery of the waterproof
wall 37 rising and integrally formed on the housing 15
and the housing 15.

[0052] For this reason, the number of components is
decreased to facilitate assembling and component man-
agement.

[Second Embodiment]

[0053] FIGS. 5 to 7 relate to the second embodiment
of the present invention. FIG. 5 is a schematic half cross
section of a contactless rotation angle sensor. FIG. 6 is
an expanded cross section illustrating principal elements
in the vicinity of a ditch. FIG. 7 is an expanded cross
section illustrating principal elements in the vicinity of a
ditch. The second embodiment is basically the same in
configuration as the first embodiment. The components
that are the same as those in the first embodiment and
correspond thereto are given the same reference numer-
als and characters or provided with a suffix "A" and prin-
cipal elements are described. Duplicated description is
omitted.

[0054] The structure of a contactless rotation angle
sensor 1A is such that a waterproof surface on the main
body side 39A is formed on the outer periphery of a cir-
culartube body 49 of metal or resin separately assembled
to a housing main body 15A. The circular tube body 49
is provided on the inner periphery of the housing main
body 15A across from the upper to the lower portion
thereof.

[0055] As illustrated in FIGS. 5 and 6, the waterproof
surface on the cover side 43 is formed at the ditch 41 of
the cover 17 as is the case with the first embodiment.
The upper end portion 51 of the circular tube body 49 is
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fitted to and disposed in the ditch 41 with a space left in
the radial direction. The waterproof surface on the main
body side 39A at the upper end portion 51 of the circular
tube body 49 abuts on the waterproof surface on the cov-
er side 43 to leave no space therebetween. However,
the waterproof surface on the main body side 39A may
be disposed opposite and close to the waterproof surface
on the cover side 43 through a space.

[0056] Asillustrated in FIGS. 5 and 7, an upward ditch
53 is circumferentially provided at the lower portion of
the housing main body 15A. The lower end portion 55 of
the circular tube body 49 is disposed in the ditch 53 with
a space left in the radial direction. The lower end of the
circular tube body 49 is fitted to and brought into close
contact with the ditch 53 to regulate movement not less
than a certain level in the radial direction. The regulation
prevents the circular tube body 49 from touching the mag-
net 11.

[0057] A flange portion 25A of the housing main body
15A is formed lower than the upper end of the ditch 53
to cause the water moving from the upper portion to easily
move toward the flange portion 25A.

[0058] The circular tube body 49 is separately assem-
bled both to the housing main body 15A and to the cover
17. The circular tube body 49 is assembled such that the
lower end portion 55 of the circular tube body 49 is placed
on and fitted to the ditch 53 of the housing 15A. In the
next place, the cover 17 is assembled to the housing 15A
to enable the upper end portion 51 of the circular tube
body 49 to be fitted to and disposed in the ditch 41 as
illustrated in FIGS. 5 and 6.

[0059] The waterproof surface on the main body side
39A at the upper end portion 51 of the circular tube body
49 abuts on the waterproof surface on the cover side 43
to prevent water from entering the circuit-board arrange-
ment portion 27. The upper end portion 51 of the circular
tube body 49 is fitted to and disposed in the ditch 41 to
surely prevent water from moving toward the circuit-
board arrangement portion 27.

[0060] The lower end of the circular tube body 49 is
placed and abuts on the ditch 53 to prevent water from
moving from the ditch 53 to the outer peripheral side of
the circular tube body 49 and to urge water to smoothly
move toward the flange portion 25A, thereby draining off
the water as is the case with the first embodiment.
[0061] The second embodiment can also serve the
same waterproof function as the first embodiment.
[0062] In the second embodiment, such a simple con-
struction that the circular tube body 49 is assembled en-
ables achieving the same effect as the first embodiment.
[0063] Incidentally, the circular tube body 49 may be
integrally molded in advance with the housing main body
15 at the time of resin molding thereof or with the cover
17 at the time of resin molding thereof.
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Claims periphery of the housing main body.

1. A contactless rotation angle sensor comprising: 4. The contactless rotation angle sensor according to

claim 1, wherein

a detection shank which is provided with a mag-
netism generation body at its outer periphery,
coupled to a rotating body to be detected and
integrally rotates therewith; and

a housing which is formed of an insulating hous-
ing main body concentrically arranged around
the detection shank and a cover for covering the

10

the waterproof surface on the main body side is
formed on the inner periphery of a circular tube
body which is separately assembled both to the
housing main body and to the cover and provid-
ed on the inner periphery of the housing main
body across from the upper to the lower portion

upper portion of the housing main body and thereof.
serves as a fixing side with a space left between

the housing and detection shank; the contact-
less rotation angle sensor storing a circuit board 75
at a circuit-board arrangement portion formed

at the upper portion of the housing main body

and covered with the cover and holding in the
housing main body a detection body detecting

a magnetism generation body in a contactless 20
manner and outputting a detected signal to the
circuit board, wherein

a waterproof surface on the main body side po-
sitioned at the inner periphery of the circuit-
board arrangement portion andrising towardthe 256
cover is circumferentially provided at the inner
periphery of the housing main body,

the waterproof surface on the main body side
opposes the outer periphery of the detection
shank through a space across from the upper 30
to the lower portion of the housing main body,

a waterproof surface on the cover side disposed
opposite to the upper inner periphery of the wa-
terproof surface on the main body side is cir-
cumferentially provided at the lower surface of 35
the cover and

aditch passing between the upper and the lower
portion of the housing is formed of the space
between the detection shank and the housing

and between the detection shank and the wa- 40
terproof surface on the main body side.

2. The contactless rotation angle sensor according to
claim 1, wherein
45
a circulation port is provided between the detec-
tion shank and the housing main body and be-
tween the detection shank and the cover, the
circulation port communicating with the ditch
and being capable of circulating fluid from the 50
outside of the housing.

3. The contactless rotation angle sensor according to
claims 1 or 2, wherein
55
the waterproof surface on the main body side is
formed across a waterproof wall which integrally
rises from the housing main body and the inner
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